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(54) Improved structure of stocker apparatus for storage medium 

(57) A stocker apparatus for storage mediums such 
as minidisk cartridges is provided which includes a 
stocker tray moving mechanism designed to move 
stocker trays between a neutral and a storage medium 
loading/unloading position together. In the neutral posi- 
tion, the stocker tray moving mechanism lays the 
stocker trays (16.17.18) to overlap each other with stor- 
age medium loading/unloading openings being aligned 
vertically. In the storage medium loading/unloading 
position, the stocker tray moving mechanism shifts the 
stocker trays laterally by different distances so as to ori- 
ent the storage medium loading/unloading openings 
diagonally upward for facilitating ease of manual loading 
and unloading of each storage medium into and from 
corresponding one of the stocker trays. 
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Description 

BACKGROUND OF THE INVENTION 
1 Technical Field of the Invention 

[0001] The present invention relates generally to a 
stocker apparatus designed to stock a plurality of stor- 
age mediums such as minidisk (minidisc, MD) car- 
tridges, compact disks (compact discs, CDs), digital 
video disks (digital video discs, DVDs), or tape cas- 
settes. 2 Background of Related Art 
[0002] Japanese Patent First Publication No. 7- 
176126 teaches a conventional minidisk exchanging 
device with a cartridge transport mechanism which has 
a plurality of cartridge holders disposed to overlap each 
other and transports selected one of minidisk cartridges 
stocked in the cartridge holders to a playback station. 
When each minidisk cartridge is ejected from one of the 
cartridge holders, an eject button installed on a front 
panel is pushed to project the minidisk cartridge par- 
tially from the front panel, allowing the user to grasp the 
minidisk cartridge for withdrawal. The amounts of pro- 
jection of the minidisk cartridges from the front panel 
are the same. The minidisk cartridges are laid to over- 
lap each other with small intervals. It is, thus, easy to 
project only one of the minidisk cartridges from the front 
panel to withdraw it manually, but it is difficult to with- 
draw some of the minidisk cartridges simultaneously 
projected from the front panel. 
[0003] Such a minidisk exchanging device is usually 
equipped with a loading error detecting mechanism 
designed to detect loading errors of minidisk cartridges 
independently. When a plurality of minidisk cartridges 
are loaded into cartridge holders simultaneously, the 
independent detection of a loading error of each 
minidisk cartridge is not always needed. It is advisable 
to detect loading errors of some or all of the minidisk 
cartridges together. 

SUMMARY OF THE INVENTION 

[0004] It is therefore a principal object of the present 
invention to avoid the disadvantages of the prior art. 
[0005] It is another object of the present invention to 
provide an improved structure of a storage medium 
stocker apparatus which provides for ease of loading 
and unloading of storage mediums into and from the 
stocker apparatus. 

[0006] It is a further object of the invention to provide 
an improved structure of a storage medium stocker 
apparatus designed to detect errors in loading storage 
mediums into the stocker apparatus. 
[0007] According to one aspect of the present inven- 
tion, there is provided a stocker apparatus for storage 
mediums which comprises a plurality of stocker trays for 
stocking therein storage mediums, respectively, and a 
stocker tray moving mechanism. Each of the stocker 



tray has a storage medium loading/unloading opening. 
The stocker tray moving mechanism is designed to 
move the stocker trays between a first and a second 
position together. In the first position, the stocker tray 
5 moving mechanism lays the stocker trays so as to over- 
lap each other with the storage medium loading/unload- 
ing openings being aligned substantially perpendicular 
to a reference plane. In the second position, the stocker 
tray moving mechanism shifts the stocker trays laterally 
70 by different distances so as to orient the storage 
medium loading/unloading openings upward in align- 
ment with a diagonal line extending at a given angle to 
the reference plane for loading and unloading the stor- 
age mediums into and from the stocker trays. 
15 [0008] In the preferred mode of the invention, the 
stocker tray moving mechanism includes a chassis, a 
base frame, a sub-frame, a cam groove, and a cam 
plate. The base frame is installed on the chassis so as 
to be movable substantially parallel to the reference 
20 plane. The sub-frame is mounted pivotably on the base 
frame and retains the stocker trays to overlap each 
other vertically. The cam groove is formed in the chassis 
along which a cam follower connecting with the sub- 
frame moves to swing the sub-frame relative to the base 
25 frame according to movement of the base frame sub- 
stantially parallel to the reference plane. The cam plate 
is supported pivotably by a pivot installed on the base 
frame and thrusts the stocker trays laterally from the 
sub-frame by the different distances which are deter- 
30 mined as a function of intervals between the pivot on the 
base frame and the stocker trays. 
[0009] A door is further provided which opens and 
closes a storage medium loading/unloading openings of 
the chassis selectively according to the movement of 
35 the base frame. 

[0010] According to another aspect of the invention, 
there is provided a stocker apparatus for storage medi- 
ums which comprises a plurality of stackers and a shut- 
ter. The stackers are laid to overlap each other in a 
40 direction substantially perpendicular to a load- 
ing/unloading direction in which cartridges holding 
therein storage mediums are loaded into and unloaded 
from the stackers. Each of the stackers is designed to 
receive the cartridge inside a reference line when the 
45 cartridge is loaded at a correct orientation and to project 
an end portion of the cartridge from the reference line 
when the cartridge is loaded at an incorrect orientation. 
The shutter is movable between a first and a second 
position in a direction substantially perpendicular to the 
so loading/unloading direction of the cartridges. In the first 
position, the shutter lies at a given interval away from 
the cartridges without interfering with loading and 
unloading of the cartridges into and from the stackers . 
In the second position, the shutter covers the end por- 
55 tions of the cartridges at least partially when all the car- 
tridges are loaded into the stackers at the correct 
orientation and collides with the end portion of at least 
one of the cartridges projecting from the reference line 
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when the at least one of the cartridge is loaded into cor- 
responding one of the stackers at the incorrect orienta- 
tion. 

[001 1 ] According to a further aspect of the invention, 
there is provided a stocker apparatus for storage s 
medium which comprises a stocker mechanism and a 
shutter. The stocker mechanism has a stocker frame 
retaining a plurality of stocker trays for stocking therein 
cartridges which hold storage mediums and moves the 
stocker trays between a first and a second position io 
together. In the first position, the stocker trays are laid to 
overlap each other with storage medium load- 
ing/unloading openings being aligned substantially per- 
pendicular to a reference plane. In the second position, 
the stocker trays are shifted laterally relative to the is 
stocker frame for facilitating ease of loading and unload- 
ing of each of the cartridges into and from correspond- 
ing one of the stocker trays. Each of the stocker trays is 
designed to receive the cartridge inside a reference line 
when the cartridge is loaded at a correct orientation and 20 
to project an end portion of the cartridge from the refer- 
ence line when the cartridge is loaded at an incorrect 
orientation. The shutter is movable between a first and 
a second shutter position in a direction substantially 
perpendicular to the loading/unloading direction of the 25 
cartridges. In the f irst shutter position, the shutter lies at 
a given interval away from the cartridges without inter- 
fering with loading and unloading of the cartridges into 
and from the stocker trays. In the second shutter posi- 
tion, the shutter covers the end portions of the car- 30 
tridges at least partially when all the cartridges are 
loaded into the stocker trays at the correct orientation 
and collides with the end portion of at least one of the 
cartridges projecting from the reference line when the at 
least cartridge is loaded into corresponding one of the 35 
stocker trays at the incorrect orientation. 
[0012] In the preferred mode of the invention, the 
stocker mechanism includes a cam mechanism which 
moves the stocker trays and the shutter. 
[001 3] The shutter covers the end surfaces of the car- 40 
tridges at least partially when all the cartridges are 
loaded into the stocker trays at the correct orientation 
for avoiding additional loading of cartridges. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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[0014] The present invention will be understood more 
fully from the detailed description given hereinbelow 
and from the accompanying drawings of the preferred 
embodiment of the invention, which, however, should so 
not be taken to limit the invention to the specific embod- 
iment but are for explanation and understanding only. 
[001 5] In the drawings: 

Fig. 1 is a perspective view which shows a storage ss 
medium stocker according to the present invention; 
Fig. 2 is an exploded view which shows the storage 
medium stocker in Fig. 1 ; 



Fig. 3(a) is an exploded view which shows a stocker 
tray; 

Fig. 3(b) is a partially perspective view which shows 
two stocker trays disposed below the one shown in 
Fig. 3(a); 

Fig. 4 is a plan view which shows a stocker tray; 
Fig. 5 is a side view which shows a door unit; 
Fig. 6 is an exploded view which shows a loading 
error detecting mechanism; 
Fig. 7 is a plan view which shows a drive mecha- 
nism actuating stocker trays and a shutter; 
Fig. 8 is a plan view which shows an neutral posi- 
tion of the drive mechanism of Fig. 7; 
Fig. 9 is a plan view which shows a position of a 
drive mechanism following the initial position in Fig. 
8; 

Fig. 10 is a plan view which shows a position of a 
drive mechanism following the position in Fig. 9; 
Fig. 1 1 is a plan view which shows a position of a 
drive mechanism following the position in Fig. 10; 
Fig. 12 is a plan view which shows a loading posi- 
tion of a stocker tray which allows an MD (minidisc) 
cartridge to be loaded into a minidisk reproduction 
device; 

Fig. 13(a) is a side view which shows an initial posi- 
tion of a stocker mechanism; 
Fig. 13(b) is a side view of the stocker mechanism 
of Fig. 1 3(a) from which a right side chassis is omit- 
ted; 

Fig. 1 4(a) is a side view which shows a position of a 
stocker mechanism following the initial position in 
Fig. 13(a); 

Fig. 14(b) is a side view of the stocker mechanism 
of Fig. 1 4(a) from which a right side chassis is omit- 
ted; 

Fig. 1 5(a) is a side view which shows a position of a 
stocker mechanism following the position in Fig. 
14(a); 

Fig. 15(b) is a side view of the stocker mechanism 
of Fig. 15(a) from which a right side chassis is omit- 
ted; 

Fig. 16(a) is a side view which shows the frontmost 
position of a stocker mechanism wherein a base 
frame reaches a cartridge loading/unloading posi- 
tion which allows MD cartridges to be loaded into or 
unloaded from stocker trays; 
Fig. 16(b) is a side view of the stocker mechanism 
of Fig. 16(a) from which a right side chassis is omit- 
ted; 

Fig. 17(a) is a side view which shows the rearmost 
position of a stocker mechanism wherein a base 
frame reaches a loacfing position which allows MD 
cartridges to be withdrawn from stocker trays into a 
minidisk reproduction device; 
Fig. 17(b) is a side view of the stocker mechanism 
of Fig. 1 7(a) from which a right side chassis is omit- 
ted; 

Figs. 18(a) and 18(b) are plan views which show a 
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stacker tray into which an MD cartridge is loaded at 
a correct orientation; 

Figs. 19(a) and 19(b) are plan views which show a 
stacker tray into which an MD cartridge is loaded at 
incorrect orientations; 

Fig. 20 is a plan view which shows the state of a 
loading error detecting mechanism when an MD 
cartridge is being loaded at a correct orientation 
into a stocker tray in a cartridge loading/unloading 
position; 

Fig. 21 (a) is a plan view which shows the state of a 
loading error detecting mechanism when an MD 
cartridge reaches a standby position after loaded 
into a stocker tray ; 

Fig. 21 (b) is a partially perspective view of the load- 
ing error detecting mechanism of Fig. 21(a); 
Fig. 22 is a plan view which shows the state of a 
loading error detecting mechanism when an MD 
cartridge is turned 90° counterclockwise in error 
and loaded into a stocker tray; 
Fig. 23(a) is a plan view which shows the state of a 
loading error detecting mechanism when an MD 
cartridge reaches a standby position after loaded 
into the stocker tray at the incorrect orientation in 
Fig. 22; and 

Fig. 23(b) is a partially perspective view of the load- 
ing error detecting mechanism in Fig. 23(a). 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0016] Referring now to the drawings, particularly to 
Fig. 1, there is shown a storage medium stocker 1 
according to the invention which is mounted on, for 
example, the front of the minidisk reproduction device 
100 as represented by a two-dot chain line. 
[001 7] The storage medium stocker 1 includes gener- 
ally the stocker mechanism 10, the door unit 40, the 
loading error detecting mechanism 50, and the drive 
mechanism 60. The stocker mechanism 10 is designed 
to hold a plurality of minidisk (MD) cartridges 150 so as 
to be overlaid with each other. The door unit 40 covers 
the front of the stocker mechanism 1 0. The loading error 
detecting mechanism 50 is installed in front of the 
shocker mechanism 10 to detect a failure in loading of 
each MD cartridge 150. The drive mechanism 60 is 
designed to move the base frame 1 2 back and forth rel- 
ative to the chassis 1 1 of the stocker mechanism 1 0 and 
to move the shutter 51 of the loading error detecting 
mechanism 50 laterally. 

[001 8] In operation, as will be discussed later in detail, 
one of the MD cartridges 150 held in first to third stocker 
trays 16 to 18 of the storage medium stocker 1 is selec- 
tively loaded into the minidisk reproduction device 100 
to record or read information signals on and out of it 
The minidisk reproduction device 100 is so designed 
that a loader can be moved up and down to pick up the 
selected one of the MD cartridges 1 50 from correspond- 
ing one of the first to third stocker trays 16 to 18. 



[0019] The stocker mechanism 10, as clearly shown 
in Fig. 2, includes the chassis 11. the base frame 12, 
sub-frame 13, the partition cover 14, the cam plates 15, 
and the first to third stocker trays 16 to 18. The chassis 

5 1 1 consists of side chassis 22 and 23 extending in par- 
allel and the upper chassis 21 disposed over the side 
chassis 22 and 23. The base frame 1 2 is disposed in the 
chassis 1 1 so as to be slidable in a loading direction of 
the MD cartridges 150. The sub-frames 13 is retained 

70 pivotably by the base frame 1 2. The partition cover 1 4 is 
installed on the sub-frame 13 to cover a front open end 
thereof. The cam plates 1 5 are mounted on right and left 
outer side walls of the base frame 1 2 (only one is shown 
for the brevity of illustration). The first to third stocker 

j 5 trays 1 6 to 1 8 are retained by the right and left side walls 
of the sub-frame 13 so as to overlap each other verti- 
cally. Specif icaily, the first stocker tray 16 is fixed near 
the upper wall of the sub-frame 13, while the second 
and third stocker trays 17 and 18 are disposed slidably 

so in parallel to the first stocker tray 1 6. 

[0020] The chassis 1 1 . as described above, consists 
of the side chassis 22 and 23 and the upper chassis 21 . 
The upper chassis 21 has mounted thereon pins 21a 
and 21b for installation of the loading error detecting 

25 mechanism 50 as shown in Fig. 1 and also has formed 
therein grooves 21c. 21d. and 21 e for guiding lateral 
movement of the drive plate 52 which actuates the load- 
ing error detecting mechanism 50 and grooves 21f and 
21 g along which pins 1 2b and 1 2c installed on the upper 

30 wall of the base frame 1 2 slide to move the base frame 
12 longitudinally. 

[0021 ] The upper chassis 21 has, as clearly shown in 
Figs. 1 and 7, also mounted on the back surface thereof 
a set of gears 61a, 62, 63, and 64 which make up the 

35 drive mechanism 60 as will be described later in detail. 
[0022] The side chassis 22 has formed therein the 
grooves 22a and 22b extending in alignment with each 
other and the cam groove 22c. The grooves 22a and 
22b guide longitudinal movement of the pins 12d and 

40 1 2e installed on the side wall of the base frame 1 2. The 
cam groove 22c controls movement of the pin 25b 
installed on a rear end portion of the side plate 25 of the 
sub-frame 13 for swinging the sub-frame 13. as will be 
discussed later in detail. 

45 [0023] The side chassis 23 is the mirror image of the 
chassis 22. Specif ically, the side chassis 23 has formed 
therein grooves 23a and 23b for sliding the base frame 
12 and the cam groove 23c for swinging the sub-frame 
13. 

so [0024] The base frame 1 2 has the pinion 64 secured 
on the upper surface, a pair of pins 12b and 12c 
mounted on the upper surface longitudinally, a pair of 
pins 12d and 12e mounted on the right side surface, a 
pair of pins 12f and 12g mounted on the left side sur- 

55 face, a pair of holes 12h (only one is shown) formed in 
the both side surfaces, and a pair of pins or pivots 12i 
(only one is shown) mounted on the both side surfaces. 
The rack 63 extends longitudinally, i.e., parallel to the 
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center line J-J and meshes with the pinion 64 of the 
drive mechanism 60 disposed on the reverse surface of 
the upper chassis 21 to move the base frame 12 longi- 
tudinally. The pins 12b and 12c engage the grooves 21f 
and 21 g formed in the upper chassis 21. The pin 12b 
engages a cam groove formed in the plate 52 of the 
loading error detecting mechanism 50 as will be 
described later in detail. The pins I2d and 12e engage 
the grooves 22a and 22b formed in the right side chas- 
sis 22. Similarly, the pins 12f and 12g engage the 
grooves 23a and 23b formed in the left side chassis 23. 
The holes 12h receive the pivots 25a (only one is 
shown) mounted on front portions of side surfaces of 
the sub-frame 13 to allow the sub-frame 13 to rotate 
about the pivots 25a. The pivots 12i supports the cam 
plates 15 rotatably. 

[0025] The sub-frame 13 consists of the upper plate 
24 and right and left side plates 25 and 26 extending 
downward from both sides of the upper plate 24. 
[0026] The side plate 25 has the pivot 25a engaging 
the hole 12h of the base frame 12, the pin 25b for allow- 
ing the swing of the cam plate 1 5, a pair of circular holes 
25c for securing the first stocker tray 16 rigidly, a pair of 
elongated holes 25d for guiding sliding movement of the 
second stocker tray 1 7, and a pair of elongated holes 
25e for guiding sliding movement of the third stocker 
tray 18. 

[0027] The side plates 26 is the mirror image of the 
side plate 25, and explanation thereof in detail will be 
omitted here. 

[0028] The partition cover 14 is. as described above, 
attached to the front of the sub-frame 13 and has first, 
second, and third loading openings 14a, 14b, and 14c 
formed parallel to each other for loading the MD car- 
tridges 150 into the first second, and third stocker trays 
16. 17, and 18, respectively. 

[0029] The cam plate 15 mounted on the right side 
wall of the base frame 12 has the hole 15a into which 
the pivot 12i of the base frame 12 is inserted, the hori- 
zontally elongated hole 1 5b into which the pin 25b of the 
right side plate 25 of the sub-frame 13 is inserted, and a 
pair of vertically elongated holes 15c and 15d for guid- 
ing longitudinal movement of the second and third 
stocker trays 17 and 18, respectively. The cam plate 15 
mounted on the left side wall of the base frame 12 has a 
similar structure, and explanation thereof in detail will be 
omitted here. 

[0030] The base frame 12, the sub-frame 1 3, the par- 
tition cover 1 4, and the first to third stocker trays 1 6 to 1 8 
are, as will be discussed later in detail, moved within the 
chassis 1 1 from a standby position to a front cartridge 
loading/unloading position and a rear loading position. 
[0031] The first stocker tray 16. as clearly shown in 
Fig. 3(a). consists of the tray body 31 . right and left lock 
levers 32 and 33 pivotably mounted on upper surfaces 
of side walls extending vertically from both sides of the 
tray body 31 . the slide plate 34 slidably mounted on the 
reverse surface of the tray body 31 in connection with 



the lock levers 32 and 33, the tension spring 35 
stretched between the slide plate 34 and the tray body 
31 , the pressure bar (leaf) spring 36 producing the pres- 
sure to hold the MD cartridge 150 within the tray body 

5 31 (see Fig. 1), and the release lever 37 mounted on a 
rear portion of the reverse surface of the tray body 31 in 
connection with the slide plate 34. 
[0032] The tray body 31 has guide surfaces 31a and 
31b formed on the side walls thereof for guiding move- 

io merit of both sides of the MD cartridge 150. the upper 
guide surface 31c continuing from the guide surface 
31a, upper guide surfaces 31d and 31 e continuing from 
the guide surface 31b. and two pairs of pins 31f installed 
on outer surfaces of the side walls, inserted into the cir- 

75 cular holes 25c of the side plates 25 and 26 of the sub- 
frame 13, respectively. 

[0033] The width of the tray body 31 (i.e., the distance 
between the guide surfaces 31a and 31b) is so deter- 
mined as to allow smooth insertion of the MD cartridge 

20 whose width W, as shown in Fig. 18(a), is 71 A mm with- 
out any play. Specifically, the guide surfaces 31a and 
31b of the tray body 31 serve to orient loading and 
unloading movement of the MD cartridge 150 along a 
predetermined loading/unloading direction. 

25 [0034] The depth D (= 68 mm), as shown in Fig. 18(a), 
of the MD cartridge 150 is slightly shorter than the width 
W (= 71.4 mm). Therefore, if the MD cartridge 150 is 
loaded in error with the front and the back thereof facing 
the guide surfaces 31a and 31b, it will cause the play to 

30 be developed between the MD cartridge 150 and the 
guide surfaces 31a and 31b. This loading error is. as 
discussed later in detail, detected by the loading error 
detecting mechanism 50. 

[0035] The right lock lever 32 has the hole 32a for 
35 attachment to the tray body 31 , the hook 32b locking the 
MD cartridge 150, and a pin or cam follower 32c 
inserted into the cam groove 34b formed in the slide 
plate 34. 

[0036] Similarly, the left lock lever 33 has the hole 33a 
40 for attachment to the tray body 31 , the hook 33b locking 
the MD cartridge 150, and a pin or cam follower 33c 
inserted into the cam groove 34c formed in the slide 
plate 34. 

[0037] The lock levers 32 and 33 serve to hold the MD 
45 cartridge 150 in a preselected position in the first 
stocker tray 16. 

[0038] The slide plate 34 has a pair of holes 34a elon- 
gated longitudinally in alignment with each other, the 
cam groove 34b for guiding movement of the right lock 

so lever 32, and the cam groove 34c for guiding movement 
of the left lock lever 33, and the pin 34d connected to the 
release lever 37. The holes 34a engage protrusions (not 
shown) formed on the reverse surface of the tray body 
31. respectively, for guiding longitudinal movement of 

55 the slide plate 34. 

[0039] The release lever 37 has the hole 37a for piv- 
otal attachment to the reverse surface of the tray body 
31 , the elongated hole 37b into which the pin 34d of the 
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slide plate 34 is inserted, and the extension 37c which 
is brought in operation into contact with the minidisk 
reproduction device 100. 

[0040] The second and third stocker trays 17 and 18 
have substantially the same structure as that of the first 
stocker tray 16 except that the pins 31 g and 31 h, as 
shown in Fig. 3(b). installed on the outer surfaces of the 
right side walls of the second and third stocker trays 1 7 
and 18 are longer than the pins 31 f of the first stocker 
tray 1 6. The front pins 31 g engage the horizontally elon- 
gated holes 25d and 25e, as shown in Fig. 2, formed in 
the front portion of the right side plate 25 of the sub- 
frame 13. The rear pins 31 h engage the horizontally 
elongated holes 25d and 25e lormed in the rear portion 
of the side plate 25 and the vertically elongated holes 
15c and 15d of the cam plate 15. 
[0041] Each of the second and third stocker trays 1 7 
and 18 also has installed on the left side thereof the 
same pins as the pins 31 g and 31 h as described above. 
[0042] Fig. 4 is a plan view which illustrates the first 
stocker tray 1 6. In the drawing, the right lock lever 32 is 
rotatable clockwise about the hole 32a. the left lock 
lever 33 is rotatable counterclockwise about the hole 
33a. the slide plate 34 is movable toward the minidisk 
reproduction device 100. and the release lever 37 is 
rotatable clockwise. 

[0043] In operation, when the first stocker tray 1 6 hold- 
ing the MD cartridge 150 is moved from the standby 
position to the loading position, as will be described 
later in detail, the extension 37c of the release lever 37 
is brought into contact with the minidisk reproduction 
device 100, thereby causing the release lever 37 to be 
rotated clockwise, which rotation, in turn, causes the 
slide plate 34 connected to the release lever 37 to be 
moved toward the minidisk reproduction device 100. 
The movement of the slide plate 34 causes the right and 
left lock levers 32 and 33 to swing outward of the first 
stocker tray 16. so that the hooks 32b and 33b are 
moved out of engagement with the MD cartridge 150, 
thereby allowing the MD cartridge 1 50 to be loaded into 
the minidisk reproduction device 100. 
[0044] The second and third stocker trays 17 and 18 
operate in the same manner as described above, and 
explanation thereof in detail will be omitted here. 
[0045] Fig. 5 shows the side of the door unit 40. 
[0046] The door unit 40 includes the door 41 pivotably 
mounted on a front panel (not shown), the fan-shaped 
gear 43 pivotably mounted on the outer surface of the 
right chassis 22 for opening and closing the door 41 , 
and the drive lever 46 connected to the gear 43 through 
the transmission lever 44 and the tension spring 45. 
[0047] The door 41 consists of the door body 41 a, the 
right and left pivots 41b (only one is shown) supported 
by the front panel, and a half-moon gear 41c meshing 
with the fan-shaped gear 43. 

[0048] The fan-shaped gear 43 has the hole 43a for 
pivotal attachment to the outer surface of the right chas- 
sis 22, the gear 43b for meshing with the half-moon 



gear 41c, the support 43c retaining an end of the ten- 
sion spring 45, and the stopper 43d for controlling the 
movement of the transmission lever 44. 
[0049] The transmission lever 44 has the hole 44a for 
5 pivotal attachment to the outer surface of the right chas- 
sis 22 through the fan-shaped gear 43, the pin 44b 
engaging the cam groove 46c of the drive lever 46, and 
the support 44c retaining the end of the tension spring 
45. 

w [0050] The drive lever 46 has the hole 46a for pivotal 
attachment to the outer surface of the right chassis 22, 
the elongated hole 46b into which the pin 12e of the 
base frame 12 (see Fig. 2) is inserted, and the cam 
groove 46c into which the pin 44b of the transmission 

75 lever 44 is inserted. 

[0051] In operation, when the pin 12e of the base 
frame 12 moves forward (i.e., the left in the drawing), it 
will cause the drive lever 46 to be rotated counterclock- 
wise about the hole 46a, so that the pin 44b of the trans- 

20 mission lever 44 moves from a vertically extending 
portion to a horizontally extending portion of the cam 
groove 46c to swing the fan-shaped gear 43 about the 
hole 43a through the tension spring 45. The fan-shaped 
gear 43 meshes with the half-moon gear 41c to open 

25 the door 41 along with the forward movement of the first 
to third stocker trays 1 6 to 1 8, as clearly shown in Fig. 1 . 
The tension spring 45 serves as a safety device when 
the door 41 is moved by a hand of a user. After the door 
41 is opened fully, the fan-shaped gear 43 and the 

30 transmission lever 44 remain stopped while the pin 44b 
of the transmission lever 44 moves along the horizon- 
tally extending portion of the cam groove 46c. 
[0052] Fig. 6 shows the loading error detecting mech- 
anism 50. 

35 [0053] The loading error detecting mechanism 50 
includes the shutter 51 slidable in a direction perpendic- 
ular to the loading/unloading direction of the MD car- 
tridge 150 along an upper front portion of the upper 
chassis 21 , the drive plate 52 slidably supported on the 

40 reverse surface of the upper chassis 21 , the switch unit 
54 for detecting the presence of the MD cartridges 150 
within the first to third stocker trays 16 to 18, and the 
right and left lock levers 32 and 33, as shown in Fig. 
3(a), mounted on the first to third stocker trays 16 to 1 8. 

45 [0054] The shutter 51 includes slide grooves 51 a and 
51b, the L-shaped slit 51c. the cam grooves 51d. and 
the shutter body 51 e. The slide grooves 51a and 51b 
receive the pins 21 a and 21b of the upper chassis 21 for 
guiding lateral movement of the shutter 51 . Into the L- 

so shaped slit 51 c, the L-shaped protrusion 52e formed on 
the upper surface of the drive plate 52 is fitted through 
the groove 21 e of the upper chassis 21. The cam 
grooves 51 d receive the upper and lower pins 55a 
installed on upper and lower walls of the witch frame 

55 55 of the switch unit 54. The shutter body 51 e extends 
vertically and has the length corresponding to the total 
thickness of the first to third stocker trays 16 to 18. 
[0055] The shutter 51 is, as will be descrfoed later in 
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detail, designed to detect errors in loading the MD car- 
tridges 150 into the first to third stocker trays 16 to 18 
and to cover the backs of the MD cartridges 150 par- 
tially when the MD cartridges 150 have been loaded 
into the first to third stocker trays 16 to 18 at a correct 
orientation for avoiding additional loading of new ones. 
[0056] The drive plate 52 has the rack 52a, the cut-out 
portion 52b for avoiding the interference with the drive 
gear 64, as shown in Figs. 1 , 2, and 7, the cam groove 
53 into which the pin 12b of the base frame 12 is 
inserted, the guide protrusions 52c and 52d engaging 
the grooves 21c and 21 d formed in the upper chassis 
21 , and the L-shaped protrusion 52e engaging the L- 
shaped slit 51c of the shutter 51 . The rack 52a extends 
substantially perpendicular to the rack 12a of the base 
frame 12 and meshes with the drive gear 64 installed on 
the reverse surface of the upper chassis 21 . 
[0057] The cam groove 53 consists of five consecutive 
sections: the first straight section 53a, the first slant sec- 
tion 53b. the second straight section 53c extending in 
parallel to the first straight section 53a, the second slant 
section 53d, and the third straight section 53e extending 
substantially perpendicular to the first and second 
straight sections 53a and 53c. 

[0058] The switch unit 54 consists of the frame 55 
installed on the left side of the upper chassis 21 pivota- 
bly within a given angular range and three switches 58 
attached to the frame 55 through the base plate 57. The 
switches 58 detect the presence of the MD cartridges 
150 within the first to third stocker trays 16 to 18. 
respectively. 

[0059] Fig. 7 shows the drive mechanism 60 designed 
to move the base frame 1 2 longitudinally of the chassis 
1 1 of the stocker mechanism 10 and to move the shutter 

51 of the loading error detecting mechanism 50 laterally. 
[0060] The pivotal movement of the first to third 
stocker trays 16 to 18 relative to the base frame 12 and 
lateral movement of the shutter 51 of the loading error 
detecting mechanism 50 will be described later, and 
explanation thereof in detail will be omitted here. 
[0061] The drive mechanism 60 includes a gear train 
consisting of the input gear 61a, the first and second 
intermediate gears 62 and 63. and the drive gear 64. 
the rack 12a installed, as already described, on the 
upper surface of the base frame 1 2, and the drive plate 

52 that is also the part of the loading error detecting 
mechanism 50. 

[0062] The input gear 61 a is supported by the bracket 
61. as shown in Fig. 2. and connected to an electric 
motor (not shown) to transfer motor torque to the drive 
gear 64 through the first and second intermediate gears 
62 and 63. 

[0063] The operation of the drive mechanism 60 will 
be discussed below with reference to Figs. 8 to 12. 
[0064] Fig. 8 illustrates an neutral position of the drive 
mechanism 60 wherein the drive gear 64 is at rest, and 
the first to third stocker trays 16 to 18 of the stocker 
mechanism 10 are in the standby position. Specifically. 



the first to third stocker trays 16 to 18 are oriented par- 
allel to the base frame 12 with the front open ends fac- 
ing forward. 

[0065] The drive gear 64, as clearly shown in the 
s drawing, meshes with the rack 52a of the drive plate 52. 
The pin 12b of the base frame 12 lies within the second 
straight section 53c of the cam groove 53 formed in the 
drive plate 52. The base frame 12 and the first to third 
stocker trays 16 to 18 are, therefore, placed in the rear- 
to most position defined slightly ahead of the rear end of 
the upper chassis 21 . 

[0066] The shutter body 51 e of the shutter 51 con- 
nected to the L-shaped protrusion 52e of the drive plate 
52, as will be described later in detail, covers the front 
is open ends of the first to third stocker trays 1 6 to 1 8 par- 
tially. 

[0067] Fig. 9 illustrates a position of the drive mecha- 
nism 60 following the initial position shown in Fig. 8 
wherein the drive mechanism 60 moves the first to third 
20 stocker trays 1 6 to 1 8 forward from the standby position 
through counterclockwise rotation of the drive gear 64. 
[0068] When the drive gear 64 is rotated counterclock- 
wise, it moves the rack 52a of the drive plate 52 to the 
left. Immediately before moved out of mesh with the 
25 track 52a. the drive gear 64 meshes with the rack 1 2a of 
the base plate 12 shown in Fig. 2. Subsequently, the 
drive gear 64 is moved out of mesh with the rack 12a 
and enters the cut-out portion 52b of the drive plate 52. 
thereby causing the pin 12b of the base frame 12 to 
30 move from the second straight section 53c toward the 
second slant section 53d of the cam groove 53 formed 
in the drive plate 52. When the pin 12b reaches the sec- 
ond slant section 53d of the cam groove 53, the base 
frame 12 starts to move forward through mesh of the 
35 drive gear 64 with the rack 12a of the base plate 12. 
Specifically, the second slant section 53d of the cam 
groove 53 switches the drive gear 64 from mesh with 
the rack 52a of the drive plate 52 to mesh with the rack 
12a of the base plate 12. In other words, the second 
40 slant section 53d serves to switch the transmission of 
torque of the drive gear 64 from the drive plate 52 to the 
base plate 12 so that the lateral movement of the drive 
plate 52 is terminated, and longitudinal movement of the 
base plate 12 is initiated. 
45 [0069] The shutter 51 is moved laterally through the 
lateral movement of the drive plate 52. 
[0070] Fig. 1 0 illustrates a position of the drive mech- 
anism 60 following the position shown in Fig. 9. 
[0071 ] When the drive gear 64 is further rotated coun- 
50 terclockwise, it moves the base frame 12 forward 
through the rack 1 2a. thereby causing the pin 1 2b of the 
base frame 12 to proceed from the second slant section 
53d to the third straight section 53e of the cam groove 
53. The drive plate 52 is moved to and kept at the left- 
55 most position, so that the shutter 51 e of the shutter 51 
connected to the drive plate 52 opens the front ends of 
the first to third stocker trays 16 to 18 fully for allowing 
the loading of the MD cartridges 150. 
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[0072] Fig. 1 1 illustrates a position of the drive mech- 
anism 60 following the position shown in Fig. 10 wherein 
the first and third stacker trays 16 to 18 reach the car- 
tridge loading/unloading position and project from the 
chassis 1 1 . 

[0073] When the drive gear 64 continues to be rotated 
counterclockwise, it further moves the base frame 12 
forward through the rack 1 2a from the position shown in 
Fig. 10. When the pin 12b of the base frame 12 reaches 
the front end of the third straight section 53e of the cam 
groove 53 formed in the drive plate 52, it will cause the 
base frame 1 2 to stop at the cartridge loading/unioading 
position where the MD cartridges 150 are to be loaded 
into or unloaded from the first to third stacker trays 1 6 to 
18. 

[0074] The shutter body 51 e of the shutter 51 con- 
nected to the drive plate 52 is kept at the leftmost posi- 
tion and continues to open the front ends of the first to 
third stacker trays 16 to 18 fully. 
[0075] Fig. 12 illustrates the loading position of the 
first to third stacker trays 16 to 18 which allows the MD 
cartridges 150 to be withdrawn or loaded from the first 
to third stacker trays 1 6 to 1 8 into the minidisk reproduc- 
tion device 1 00. 

[0076] After the MD cartridges 1 50 are loaded into the 
first to third stacker trays 16 to 18 at the cartridge load- 
ing/unloading position, the drive gear 64 of the drive 
mechanism 60 is reversed or rotated clockwise. The 
base frame 12 returns back to the standby position 
together with the first to third stacker trays 16 to 1 8 and 
moves backward of the upper chassis 21 . 
[0077] When the base frame 12 returns back to the 
standby position, the pin 12b of the base frame 12 
engages the second straight section 53c of the cam 
groove 53, so that the drive gear 64 meshes with the 
rack 52a of the drive plate 52 again. The further clock- 
wise rotation of the drive gear 64 causes the drive plate 
52 to be moved to the right, so that the pin 12b of the 
base frame 12 travels along the first slant section 53b 
and the first straight section 53a of the cam groove 53, 
thereby causing the base frame 12 to be moved behind 
the standby position. 

[0078] The shutter body 51 e of the shutter 51 moves 
laterally through the lateral movement of the drive plate 
52 and partially covers the rear ends of the MD car- 
tridges 150 loaded into the first to third stacker trays 16 
to 18. 

[0079] The operation of the stacker mechanism 1 0 will 
be discussed below with reference to Figs. 13(a) to 
17(b). 

[0080] Figs. 13(a) and 13(b) both illustrate an initial 
position of the stacker mechanism 10 wherein the drive 
mechanism 60 is in the neutral position shown in Fig. 8, 
and the first to third stacker trays 16 to 18 are in the 
standby position within the chassis 11 and hold no MD 
cartridges 150. Fig. 13(a) illustrates the stacker mecha- 
nism 1 0 as viewed from the side of the right side chassis 
22. Fig. 13(b) omits the right side chassis 22. 



[0081] The pins 12d and 12e installed on the base 
frame 12 are movable forward along the grooves 22a 
and 22b formed in the right side chassis 22 by the dis- 
tance A3 to slide the base frame 12 from the standby 
5 position toward the door unit 40 and also movable rear- 
ward by the distance B1 to slide the base frame 12 from 
the standby position toward the minidisk reproduction 
device 1 00. The distance A3 is longer than the distance 
B1. 

10 [0082] The pin 25b installed on a rear portion of the 
right side plate 25 is inserted into the cam groove 22c of 
the base frame 1 2 through the elongated hole 1 5b of the 
cam plate 1 5 so as to be slidable along the cam groove 
22c forward by the distance A3 and downward (i.e.. 

is toward the mount wall G of the chassis 11) by the dis- 
tance C2 to swing the sub-frame 1 3 clockwise about the 
pin 25a installed on the front portion of the right side 
plate 25. 

[0083] Fig. 13(b) shows the base frame 12, the sub- 

20 frame 1 3, the cam plate 1 5, and the first to third stacker 
trays 1 6 to 1 8 in the standby position. 
[0084] The cam plate 1 5 is pivotably supported by the 
base frame 1 2 through the fit of the pivot 1 2i of the base 
frame 1 2 into the hole 15a of the cam plate 1 5. The cam 

25 plate 15 has, as described above, formed therein the 
laterally elongated hole 1 5b and the vertically elongated 
holes 1 5c and 1 5d. The pin 25b of the right side plate 25 
of the sub-frame 13 passes through the laterally elon- 
gated hole 15b and enters the cam groove 22c of the 

30 base frame 12. The pins 31 h installed on the rear por- 
tion of the second and third stacker trays 17 and 18 
pass through the laterally elongated holes 25d and 25e 
of the right side plate 25 and enter the vertically elon- 
gated holes 15c and 15d of the cam plate 15. This 

35 allows the cam plate 15 to be rotated clockwise about 
the pivot 1 2i through movement of the pin 25b along the 
cam groove 22c of the base frame 12. 
[0085] The first stacker tray 1 6 has the pins 31 f fitted 
into the holes 25c of the right side plate 25 of the sub- 

40 frame 1 3 and is fixed horizontally on the upper inner wall 
of the right side plate 25. 

[0086] The second and third stacker trays 17 and 18 
have the front pins 31 g inserted into the laterally elon- 
gated holes 25d and 25e of the right side plate 25 of the 

45 sub-frame 13 and the rear pins 31 h, as described 
above, inserted into the laterally elongated holes 25d 
and 25e of the right side plate 25 and the vertically elon- 
gated holes 15c and 15d of the cam plate 15 so that 
they can move in parallel to the first stacker tray 16 and 

so rotate about the pin 25a of the base frame 12 through 
the sub-frame 13. 

[0087] In the standby position, the first to third stacker 
trays 1 6 to 1 8 are, as clearly shown in Fig. 13(b), lapped 
over one another with the front ends thereof being 
55 aligned with a line extending perpendicular to the mount 
wall G. 

[0088] Figs. 14(a) and 14(b) both illustrate a position 
of the stacker mechanism 1 0 wherein the drive gear 64 
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of the drive mechanism 60 rotates, as shown in Fig. 9, 
to move the base frame 12 forward, as indicated by a 
white arrow in Fig. 14(a), from the standby position by 
the distance A1 . Fig. 14(a) illustrates the stocker mech- 
anism 1 0 as viewed from the side of the right side chas- 
sis 22. Fig. 14(b) omits the right side chassis 22. 
[0089] In Fig. 14(a), the pins 12d and 12e installed on 
the base frame 1 2 move forward along the grooves 22a 
and 22b formed in the right side chassis 22 by the dis- 
tance A1 , so that the pin 25b lies at the front end of a 
horizontal section of the cam groove 22c. The sub- 
frame 13, the cam plate 15, and the f irst to third stocker 
trays 16 to 18 are, thus, remain unrotated. Specifically, 
the base frame 12, the sub-frame 13, the cam plate 15, 
and the first to third stocker trays 1 6 to 1 8 are, as shown 
in Fig. 14(b), oriented in parallel to the mount wall G. 
[0090] Fig. 15(a) and 1 5(b) both illustrate a position of 
the stocker mechanism 10 wherein the base frame 12 is 
moved forward from the standby position by the dis- 
tance A2. Fig. 15(a) illustrates the stocker mechanism 
10 as viewed from the side of the right side chassis 22. 
Fig. 15(b) omits the right side chassis 22. 
[0091] In Fig. 15(a). the pins 12d and 12e installed on 
the base frame 12 continue to move horizontally along 
the grooves 22a and 22b of the right side chassis 22, 
but the pin 25b on the right side plate 25 of the sub- 
frame 13 enters a slant section of the cam groove 22c 
and drops by the distance C1 . thereby causing the sub- 
frame 13, the cam plate 15, and the first to third stocker 
trays 16 to 18 to rotate relative to the base frame 12. 
[0092] The base frame 12, as clearly shown in Fig. 
15(b), remains parallel to the mount wall G, while the 
sub-frame 13 swings clockwise through an angle a1 
about the pivot 25a on the base frame 12, and at the 
same time, the cam plate 15 swings through an angle 
p1 about the pivot 12i on the base frame 12. 
[0093] The swing of the sub-frame 1 3 causes the first 
to third stocker trays 16 to 18 to swing upward through 
the angle a1. The swing of the cam plate 15 thrusts 
through inner walls of the vertically elongated holes 15c 
and 15d the rear pins 31 h mounted on the second and 
third stocker trays 17 and 18 forward along the laterally 
elongated holes 31 h in the right side plate 25 of the sub- 
frame 13, thereby causing the front pins 31 g on the sec- 
ond and third stocker trays 17 and 18 to slide along the 
elongated holes 25d and 25e in the right side plate 25 to 
thrust the second and third stocker trays 17 and 18 for- 
ward by different distances T1 and T2 which are deter- 
mined as a function of intervals between the pivot 12i of 
the cam plate 15 and the pins 31 h of the second and 
third stocker trays 17 and 18. The distance T1 is. thus, 
shorter than the distance T2, so that the third stocker 
tray 18 projects forwardest. 

[0094] Figs. 16(a) and 16(b) both illustrate the front- 
most position of the stocker mechanism 1 0 wherein the 
base frame 12 is moved forward from the standby posi- 
tion by the distance A3 and reaches the cartridge load- 
ing/unloading position which allows the MD cartridges 



150 to be loaded into or unloaded from the first to third 
stocker trays 16 to 18. Fig. 16(a) illustrates the stocker 
mechanism 10 as viewed from the side of the right side 
chassis 22. Fig. 16(b) omits the right side chassis 22. 

s [0095] In Fig. 1 6(a), the pins 1 2d and 1 2e installed on 
the base frame 12 move forward from the standby posi- 
tion by the distance A3 and reach the front ends of the 
grooves 22a and 22b of the right side chassis 22. The 
pin 25b on the right side plate 25 of the sub-frame 13 

10 drops by the distance C2 and reaches the lowermost 
end of the cam groove 22c. 

[0096] Specifically, the base frame 12. as clearly 
shown in Fig. 16(b). remains parallel to the mount wall 
Q, while the sub-frame 13 swings clockwise through an 

15 angle a2 about the pivot 25a on the base frame 1 2, and 
at the same time, the cam plate 15 swings through an 
angle p2 about the pivot 12i on the base frame 12. 
[0097] The swing of the sub-frame 13 through the 
angle a2 causes the first to third stocker trays 16 to 18 

20 to swing upward through the angle cx2. The swing of the 
cam plate 15 through the angle p2 advances the rear 
pins 31 h mounted on the second and third stocker trays 
17 and 1 8 along the laterally elongated holes 31 h in the 
right side plate 25 of the sub-frame 13, thereby causing 

25 the front pins 31 g on the second and third stocker trays 
17 and 18 to slide along the elongated holes 25d and 
25e in the right side plate 25 to thrust the second and 
third stocker trays 17 and 18 forward by different dis- 
tances T3 and T4. 

30 [0098] The angle a2 through which the sub-frame 13 
is rotated from the standby position is an inclination of 
the first to third stocker trays 1 6 to 1 8 to the mount wall 
G. The first stocker tray 16 is kept parallel to the upper 
plate 24 of the sub-frame 1 3, while the second and third 

35 stocker trays 17 and 18 are oriented upward at the 
angle a2 to the mount wall G with the front ends project- 
ing from that of the first stocker tray 1 6 by the distances 
T3 and T4. 

[0099] When the MD cartridges 150 are loaded into 

40 the first to third stocker trays 1 6 to 18 correctly, the back 
surfaces MB of the MD cartridges 150 project in a step- 
wise fashion from the front ends of the first to third 
stocker trays 16 to 18 by the distance L0, respectively. 
This allows a user to grasp both sides of each of the MD 

45 cartridges 1 50 by fingers easily when replacing the MD 
cartridges 150 in the first to third stocker trays 16 to 18. 
[0100] Figs. 17(a) and 17(b) both illustrate the rear- 
most position of the stocker mechanism 10 wherein the 
drive gear 64 of the drive mechanism 60 is reversed, as 

so discussed with reference to Fig. 12, after the MD car- 
tridges 1 50 are loaded into the first to third stocker trays 
16 to 18 to move the base frame 12 backward across 
the standby position to the loading position which allows 
the MD cartridges 150 to be withdrawn from the first to 

55 third stocker trays 16 to 18 into the minidisk reproduc- 
tion device 100. Fig. 17(a) illustrates the stocker mech- 
anism 10 as viewed from the side of the right side 
chassis 22. Fig. 1 7(b) omits the right side chassis 22. 
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[0101] The pins 12d and 12e installed on the base 
frame 12 are, as shown in Fig. 17(a), moved backward 
horizontally, as indicated by a white arrow, along the 
grooves 22a and 22b formed in the right side chassis 22 
by the distance B1 from the standby position shown in 
Fig. 13(a) and reach the rearmost ends of the grooves 
22a and 22b. Similarly, the pin 25b is also moved back- 
ward horizontally along the horizontal section of the 
cam groove 22c by the distance B1 and reaches the 
rearmost end of the cam groove 22c. The sub-frame 13, 
the cam plate 15, and the first to third stocker trays 16 to 
18, therefore, reach the loading position without being 
rotated. 

[01 02] The base frame 1 2, the sub-frame 1 3, the cam 
plate 15, and the first to third stocker trays 16 to 1 8 are, 
as shown in Fig. 17(b), oriented in parallel to the mount 
wall G. 

[0103] The operation of the loading error detecting 
mechanism 50 will be discussed below with reference to 
Figs. 18(a) to 23(b). 

[01 04] Figs. 1 8(a) and 1 8(b) illustrate the f irst stocker 
tray 16 into which the MD cartridge 150 is loaded at a 
correct orientation. 

[0105] In Fig. 1 8(a), M1 indicates a left groove formed 
in the MD cartridge 150, M2 indicates a right groove in 
the MD cartridge 150 for moving a shutter M3 thereof, 
and MF. MB. ML and MR indicate the front, the back, 
the left side, and the right side of the MD cartridge 150, 
respectively. 

[0106] Standard minidisk cartridges measure 71.4 
mm by 68 mm and are marked A on upper surfaces indi- 
cating the loading direction, but users may not know the 
presence of the mark A and insert the minidisk car- 
tridges into stocker trays at incorrect orientations. The 
loading error detecting mechanism 50 is provided for 
detecting such a loading error when the MD cartridge 
1 50 is inserted into one of the first to third stocker trays 
1 6 to 1 8 at the incorrect orientation. 
[0107] When the MD cartridge 1 50 is loaded into, for 
example, the first stocker tray 16 at the correct orienta- 
tion, the right and left sides MR and ML of the MD car- 
tridge 150 are, as shown in Fig. 18(a). guided by the 
guide surfaces 31a and 31b in contact therewith. The 
MD cartridge 150 collides at the end of the left groove 
Ml with the hook 33b of the left lock lever 33 and stops. 
The back MB of the MD cartridge 150 projects from the 
front end of the first stocker tray 16 by the distance L0, 
allowing the user to hold the left and right sides ML and 
MR of the MD cartridge 150 by fingers. "S" indicates a 
reference line with which the back MB of the MD car- 
tridge 150 coincides when loaded correctly. 
[0108] Fig. 18(b) illustrates the MD cartridge 150 
which has been loaded into the first stocker tray 16 at 
the correct orientation, but incompletely. Specifically, 
the clearance L1 is present between the end of the left 
groove M1 oftheMD cartridge 150 and the hook 33b of 
the left lock lever 33. resulting in projection of the back 
MB of the MD cartridge 150 from the reference line by 



the clearance L1. 

[0109] Figs. 19(a) and 19(b) illustrate the MD car- 
tridge 150 loaded into the first stocker tray 16 at incor- 
rect orientations. 

5 [0110] Fig. 19(a) illustrates the MD cartridge 150 
which has been inverted laterally and vertically in error 
when loaded into the first stocker tray 16. The right 
groove M2 of the MD cartridge 150 does not agree in 
height with the hook 33b of the left lock lever 33, so that 

10 the MD cartridge 150 stops at the hook 33b, thereby 
resulting in projection of the back MB of the MD car- 
tridge 150 from the reference line S by the distance L2. 
[0111] Fig. 19(b) illustrates the MD cartridge 150 
which has been turned 90° counterclockwise in error 

is when loaded into the first stocker tray 16. Specifically, 
the front MF and the back MB of the MD cartridge 150 
face the guide surfaces 31b and 31 a of the first stocker 
tray 16, respectively. Since the depth D (« 58 mm) of the 
MD cartridge 150 is smaller than the interval between 

20 the guide surfaces 31a and 31b, clearances are devel- 
oped between the right and left sides of the MD car- 
tridge 150 and the guide surfaces 31a and 31b. 
[0112] Therefore, when the MD cartridge 150 is, as 
shown in the drawing, loaded diagonally into the first 

25 stocker tray 16 with the left groove M2 being oriented 
laterally, it will cause the MD cartridge 150 to collide at 
the left groove M2 with the hook 33b of the left lock lever 
33 so that it stops at the hook 33b. thus resulting in pro- 
jection of the left side ML from the reference line S by 

30 the distance L3. Even when the MD cartridge 150 is 
loaded into the first stocker tray 16 in parallel, the left 
side ML projects from the reference line S. 
[01 1 3] Fig. 20 illustrates the state of the loading error 
detecting mechanism 50 when the MD cartridge 150 is 

35 being loaded at the correct orientation into, for example, 
the first stocker tray 16 which is in the cartridge load- 
ing/unloading position. 

[0114] When loaded into the first stocker tray 16, the 
MD cartridge 1 50 is guided at the right and left side sur- 

40 faces MR and ML by the guide surfaces 31a and 31b of 
the first stocker tray 16. The shutter body 51 e of the 
shutter 51 lies on the left side of the f irst stocker tray 1 6 
at an interval 6 away from the left side surface ML of the 
MD cartridge 1 50. After loaded into the first stocker tray 

45 16 completely, the MD cartridge 150 is moved to the 
standby position. 

[01 1 5] Figs. 21 (a) and 21 (b) illustrate the state of the 
loading error detecting mechanism 50 when the MD 
cartridges 150 reach the standby position after loaded 
so into the first to third stocker trays 1 6 to 1 8 correctly. 
[0116] When the MD cartridges 150 are loaded into 
the first to third stocker trays 16 to 18 completely, the 
back MB of each MD cartridge 150, as shown in Fig. 
1 8(a). projects from the front end of corresponding one 
55 of the f irst to third stocker trays 16 to 18 by the distance 
L0, but it is located behind the shutter 51. Specifically, 
the distance UO is so determined that the back MB of 
each MD cartridge 150 does not interfere with the shut- 
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ter 51. Thus, when the shutter 51 is moved right as 
viewed in the drawings, it covers the back MB of each 
MD cartridge 150 partially with a given clearance, 
thereby avoiding additional loading of MD cartridges 
into the first to third stocker trays 16 to 1 8. 
[0117] Fig. 22 illustrates the state of the loading error 
detecting mechanism 50 when the MD cartridge 150 is 
turned 90° counterclockwise in error and loaded into the 
first stocker tray 16 with the front MF and the back MB 
of the MD cartridge 150 facing the guide surfaces 31b 
and 31 a of the first stocker tray 16, respectively. 
[01 1 8] For example, when the back MB of the MD car- 
tridge 1 50 is brought close to the right guide surface 3 1 a 
of the first stocker tray 16. the shutter body 51 e of the 
shutter 51 is located at the leftmost position at an inter- 
val 62 away from the front MF of the MD cartridge. 
[0119] Figs. 23(a) and 23(b) illustrate the state of the 
loading error detecting mechanism 50 when the MD 
cartridges 150 reach the standby position after one of 
the MD cartridge 1 50 is loaded into the first stocker tray 
16 at the incorrect orientation shown in Fig. 22. 
[0120] The left side ML of the MD cartridge 150 
loaded into the first stocker tray 16, as shown in Fig. 
19(b), projects from the reference line S. When the shut- 
ter 51 is, thus, moved right, it will cause the shutter body 
51 e to collide with the front MF of the MD cartridge 150 
in the first stocker tray 16 so that it stops. This results in 
an increase in load of the electric motor of the drive 
mechanism 60, which may be detected by monitoring 
an overcurrent flowing through the electric motor. 
Therefore, when such an overcurrent is detected, it may 
be determined that at least one of the MD cartridges 
150 has been loaded into corresponding one of the first 
to third stocker trays 1 6 to 1 8 at an incorrect orientation. 
The removal of the MD cartridge loaded at the incorrect 
orientation is achieved easily by reversing the shutter 51 
through a control circuit (not shown). 
[0121] While the present invention has been disclosed 
in terms of the preferred embodiment in order to facili- 
tate a better understanding thereof, it should be appre- 
ciated that the invention can be embodied in various 
ways without departing from the principle of the inven- 
tion. Therefore, the invention should be understood to 
include all possible embodiments and modification to 
the shown embodiments which can be embodied with- 
out departing from the principle of the invention as set 
forth in the appended claims. 

[01 22] A stocker apparatus for storage mecfiums such 
as minidisk cartridges is provided which includes a 
stocker tray moving mechanism designed to move 
stocker trays between a neutral and a storage medium 
loading/unloading position together. In the neutral posi- 
tion, the stocker tray moving mechanism lays the 
stocker trays to overlap each other with storage medium 
loading/unloading openings being aligned vertically. In 
the storage medium loading/unloading position, the 
stocker tray moving mechanism shifts the stocker trays 
laterally by different distances so as to orient the stor- 



age medium loading/unloading openings diagonally 
upward for facilitating ease of manual loading and 
unloading of each storage medium into and from corre- 
sponding one of the stocker trays. 

5 

Claims 

1. A stocker apparatus for storage mediums compris- 
ing: 

10 

a plurality of stocker trays for stocking therein 
storage mediums, respectively, each of said 
stocker tray having a storage medium load- 
ing/unloading opening; and 

is a stocker tray moving mechanism designed to 

move said stocker trays between a first and a 
second position together, in the first position, 
the stocker tray moving mechanism laying said 
stocker trays so as to overlap each other with 

20 the storage medium loading/unloading open- 

ings being aligned substantially perpendicular 
to a reference plane, in the second position, the 
stocker tray moving mechanism shifting the 
stocker trays laterally by different distances so 

25 as to orient the storage medium load- 

ing/unloading openings upward in alignment 
with a diagonal line extending at a given angle 
to the reference plane for loading and unload- 
ing the storage mediums into and from said 

30 stocker trays. 

2. A stocker apparatus as set forth in claim 1 , wherein 
said stocker tray moving mechanism includes a 
chassis, a base frame, a sub-frame, a cam groove, 

35 and a cam plate, the base frame being installed on 
the chassis so as to be movable substantially paral- 
lel to the reference plane, the sub-frame being 
mounted pivotably on the base frame and retaining 
said stocker trays to overlap each other vertically, 

40 the cam groove being formed in the chassis along 
which a cam follower connecting with the sub-frame 
moves to swing the sub-frame relative to the base 
frame according to movement of the base frame 
substantially parallel to the reference plane, the 

45 cam plate being supported pivotably by a pivot 
installed on the base frame and thrusting said 
stocker trays laterally from the sub-frame by the dif- 
ferent distances which are determined as a function 
of intervals between the pivot on the base frame 

so and said stocker trays. 

3. A stocker apparatus as set forth in daim 2, further 
comprising a door which opens and closes a stor- 
age medium loading/unloading openings of the 

55 chassis selectively according to the movement of 
the base frame. 

4. A stocker apparatus for storage mediums compris- 
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ing: 



a plurality of stockers laid to overlap each other 
in a direction substantially perpendicular to a 
loading/unloading direction in which cartridges s 
holding therein storage mediums are loaded 
into and unloaded from said stockers, each of 
said stockers being designed to receive the 
cartridge inside a reference line when the car- 
tridge is loaded at a correct orientation and to 10 
project an end portion of the cartridge from the 
reference line when the cartridge is loaded at 
an incorrect orientation; and 
a shutter provided to be movable between a 
first and a second position in a direction sub- is 
stantially perpendicular to the loading/unload- 6. 
ing direction of the cartridges, in the first 
position, said shutter lying at a given interval 
away from the cartridges without interfering 
with loading and unloading of the cartridges 20 
into and from said stockers. in the second posi- 7. 
tion, said shutter covering the end portions of 
the cartridges at least partially when all the car- 
tridges are loaded into said stockers at the cor- 
rect orientation and colliding with the end 25 
portion of at least one of the cartridges project- 
ing from the reference line when the at least 
one o1 the cartridge is loaded into correspond- 
ing one of said stockers at the incorrect orienta- 
tion. 30 



ing/unloading direction of the cartridges, in the 
first shutter position, said shutter lying at a 
given interval away from the cartridges without 
interfering with loading and unloading of the 
cartridges into and from said stocker trays, in 
the second shutter position, said shutter cover- 
ing the end portions of the cartridges at least 
partially when ail the cartridges are loaded into 
said stocker trays at the correct orientation and 
colliding with the end portion of at least one of 
the cartridges projecting from the reference 
line when the at least cartridge is loaded into 
corresponding one of said stocker trays at the 
incorrect orientation. 

A stocker apparatus as set forth in claim 5, wherein 
said stocker mechanism includes a cam mecha- 
nism which moves the stocker trays and said shut- 
ter. 

A stocker apparatus as set forth in claim 5, wherein 
said shutter covers the end surfaces of the car- 
tridges at least partially when all the cartridges are 
loaded into said stocker trays at the correct orienta- 
tion for avoiding additional loading of cartridges. 



A stocker apparatus for storage medium compris- 
ing: 

a stocker mechanism having a stocker frame 35 
retaining a plurality of stocker trays for stocking 
therein cartridges which hold storage medi- 
ums, said stocker mechanism moving the 
stocker trays between a first and a second 
position together, in the first position, the 40 
stocker trays being laid to overlap each other 
with storage medium loading/unloading open- 
ings being aligned substantially perpendicular 
to a reference plane, in the second position, the 
stocker trays being shifted laterally relative to 45 
the stocker frame for facilitating ease of loading 
and unloading of each of the cartridges into 
and from corresponding one of the stocker 
trays, each of the stocker trays being designed 
to receive the cartridge inside a reference line so 
when the cartridge is loaded at a correct orien- 
tation and to project an end portion of the car- 
tridge from the reference line when the 
cartridge is loaded at an incorrect orientation; 
and 55 
a shutter provided to be movable between a 
first and a second shutter position in a direction 
substantially perpendicular to the load- 
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2. Claim 



A stocker apparatus comprising: 
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